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5. 1. Kezhukhov, “nginesr-Captain .-

Duolit preparations which hava shown excellent insecticidal properties

egainst umsny different t_meu of 11.~a-~t9 were not sufficieatly effaective !or )

mo3quitoas.

The indtlial acticir of L'na e sreparaticns ixmadintely after they vere
sprayoed was very great), wnd gli mosquitozs inlie arca ¢led witihin a Tew
ainutes; bul as goon as the spray essitled, its actics: was ineffectiive.
For the firal few days ofter spraying, only mosquitons coming in gontact
wlth the surfaces on whish the preparation had settled dind not less than
4 ~ 20 houra. After 3 -~ 5 days, the aciion of the preprrations on mea-
gulitoos waxs unnoticesble. g : ' i :

The aubstitution of fluordne for chlorine in the voxde group m the
presparation 9lso produced ne resulta.

The failure in tize wse of duwlil presnrétions apidncs paagaitoes 6

palled ua to test the preparalions on rosguito lorvee. 5 nuwber of experi-

ments voere conducted in the swarsyr of 1046 for this purpons.

- Experdaant X

cheans of

Vloko. .l~ ol da
S Sk

yoy gl meosyudtes lorvac s &3
devalcpmwt were placed in a 2«11tar gmw Jar. ;'m' ¢.05. num of duolit
vowdar {with a coritant of 20 percent DDT) wera sprinkled cn thz surface of
the water, but most of It quickly settled te he bottom. After 2 hours,
the frirst- and second-phase larvae eculd not rise tc the surface of the
water. SAfter 4 hours. the third phose. larvae would uot rise to the surface
of the water. . After o hours, all the larvae were lying on the bottom of
the jar end moving sbout slagaishly. k11 larvae war? desc an the fellewing
day.
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. - Severty larvae ~nd 20 chrysalises were placed du a L dier jar,  Thep
0.04 grams of duolit emulsion {eontaining 20 pereent DDT) wore placed in the
witer. The drope of erulsioa scttled to the botton (leavinz vhiie traces),
and then dissolvgd in ihe weler, Loving furted winuie clouds which completaly
disappearsd after the vzier was stirred. After 200wminuies the first- end
second~phase larvae could not rise to the surfece of tic wziler. JFive of thess

. . larvae xere transferred to rur: The third-phres larvee could not rise .

P . : to the surface after 3 bours. Aft 5 hourz all the lervac were lying on

i . . the bottom of the Jar. ‘The =os i

i S vifected: Afcer 24 hours a1l vhe L ooy including tuose Sronsfeired

o v into yuré water. The chrvauiises siill slowed mo sigie of Leing wffected oven
after 4,8 bours, " o

. Seventy lsrvae and 30 chrysalises wers pdlaced in o 4-~Liter jluss Jere

- Then 0,2 cubie centineliurs of 4 wolution of pure crysialliic DDT in ethyl ale
cchol was placed in'the water. Afler 20 minuies the [irst- and sedund-rhase
larvae vere lying on the bSotlem of the Jar. &Lfiar 20 haure g1l ihe larvae
wer$ Ssads Iha preperatlon shuwed ne-ioticesbly-iulflivence on itk ehrysalises,
However, the mosjuitoss emerging from the chrysalisce after 3 days apparent~
1y had low viability, and elmost 211 of then reasined on the surfece of the
water, Nov larvae which were nleced in the jav on the third day rewsinsd sliva

R and .ehowed. nocelgnes of afeetdon. oL o g ) = A e

Experipent 4

In this experiment, 10 cubic centimetzrs of a 2 percent solutich of crys-
tsllic DDT 4in ethyl sleshel were poured in s cemont basin (1.9 cubic meter.
. prle capacity) contoindng a'large quantity of lervas ip varidus phassu of devalop-
o el ment. After 3 hours nst o slazlc 2arva iaasined uu i, surfzce 'of the vnater.
R The chrysalises were as snimated gs before and during the next ZL hours mos-
RN quitoes emerged {rom them, ome of which died énd rémained on the sucfuce of
T tho water. The remalnder {iew nvny, end it nas impossible to bserve-them ‘
. S further., The observations wera continued, ond only after the 39th day the
: first few mosquito lnrvae were digeovered in thé basin. - Prior to this time
e L } thers were no woequito larves in-ii, in-wpite of the #mer that weather eon-
’ 3 ditiony vere very frvorable for theitr apresrance and developusnt., I% must be
noted that during the iime of the obserwvntion ths water alovly ronoub of
the basin through cracke in the walls ond the hotiom, and it was necessary to
rofili it periodically. It can be reliably sinted thet during the obuerve-

. SRRt

tions the water jn the reservoir wad not changed once.

Experdment 5_ : :

A reciangolar reservoir with a width of 13 meters,. a lensth of 26 metors,
. «“nd an everege depth of 5 meters, was sbundantly ‘Populated viin various water
- ' insacts, among them & very great numbsr of mosouito lervac of vairious types eand

g [ phacses of cevelopment. Tvo hundrod grems of duolit emulsion {=prayed grom the

shors from s wide-mouthed flask) were sprayed ovor the reservoir, . For conven~
lence In spraying; the ucolit emuilsion was ¢iluted with water in a ratio of 11l.
The action of the duolit in thiz case wos checked only on the fourth dev. It was
e ‘ } discovercd that not a single living insect remainec in the reservoir. 7The entiyve
-parfree of the water was covered with the todies of varions water insects and moa-
quitoes, shich apparently hac Gied upon flying out of their chrysalises.

- The expeciment was conduzted on 8 July 1946, Larvse sers not diacovered in : 4
the reaervoir befor: the end of the summar. At the end of hugust, an Insignificant
number of bugs -~ Dytiscidse ang Hydrophilus -- sppsarcd in tue reservoir.
- 2 -
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iz of ths Khafel' kiver, having a lergth of
€ ¥llomeiers, and 2 width of 40D melers, sad & current winieh at times is almost
imperceptible end ot times resching 1 - 2 centimeters per secon., seomed a very
favorsble breeding place for mosquitves with its sheded Soves and coverod jotor-
boat shecws, lhere were few larvae in open vlices, buu many weré founc in the
shaded coves and bathing plioves. ' ’

One sf the dammed bypass chanme
+
2

Four kilograms of duclil emvlsion diluted.with water ir a2 ratio of 1:3 were

put in a sector of the weter 330 Ly sprajging Trom
L mith 2 nozela (:c.nfnytln:;, R rlane i, fhie akaval), Adong
schoole of yoinp vocould L2 observed wizlently swinmming eway f
when the duolibt w tt . ‘

sprayed over the water.

A chack mede after 42 heurs reveslad Shst all mosquizd larvae aleng the
shore had died. Miny gend mé3qaitoes were flostdng on the surfzse of ths wabted,
No derd fish were diseoverec in the channel. 1he snails on the doles of the
bathhouses were alive and creaping sbout. : .

Bxperiment 7

Ve refused to put duolit in an oven rescrvoir-equarium, with' 2 leangth of 12

. meters, » width of 4 meters, and 4 depth.2f 1 meler, containlng nn insigniflcent
‘quantity of lorvae, becsuse of the Fear of killing 3he {ish in 5. Mt scveral
drops of ‘amulsion (404 LoweUiher 3 ogrems) dripped into the water Sior o Ser of
duolit amileion placed on the vall of ihh revervoir. An crsmime tion ofter 43
hours dlsclosed that all the larvee in the resarveir had dieds No signs of ‘affec:
tion were noticed in the fish, .

Experiment 8

# anill round’ lske ctvering an ares of 30 squerc meters and laving an
average depth of 1.5 meters, was populated with an enormous juaniity of larvae
and mosquito chryselises. lhe iake, which wes filled by ground water, drained.
into 2 emell cove, with en oxit into s narvow censl. f%ha conal vas separated
from the ccve by a wooden slulec gats. The ground nater entering the lske was . . )
se insigaificont ihat the vater; 7ot overfiowing thycuwg) the flovdgate, only e R
8%8ped Lhrougll in2 cracxks in it ard formed ‘@ small surean Atk an insignificsns
current. and discharge of weter of not more than 0.2 litera per second in the

bed of Lhe cant’,

In order to explain the capacity of duclit to diffuse in water, 100 grams of
duolil emulsion dilufed 4n 10 literz of vater wers poured inte the lake from 2
point on the heach dlametrically opposite the cove and ihe canals

The first oxasination of the lake msde in the evening of the seme dey showed
that ithe fiyst- «nd gecond-phise larvew tad completely dismppesred; tha third-
and fourth~phage larvae ware still present in » consideratle quantity. . They were S
more numerous La the cove arnd the canasl than in the secticn vhere the duolii had P, “
been pourud. On the evening of ihs second doy only » small qusntity of fourth- AT ;
ohase larvee wons discovered. Fy the morning of the thise dar the resarvoir, the
cove, and the canal vera comploiely freé from lervae, The mosguito chrrisalissa
shoned no alpna of sffection ond mosquilces emerged from tham. . Gr tha fifth dsy
the lske was free from chryesiises, which had cheaged into mesguitoes during this
time. ' : .

Cmeldl fisk, found in Lhe lake in great yuantitier, shomed nc signs of bairg
affected. :

Systemotic observations were not coptinued after tne fifth day, but pericdic
oxamination of the luie ¢isclceed Lhat larvsee 7i¢ rdt appeer bafore the end of
‘the sumr. There was ro noticeshls astien of the duclit ca the fish.
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O the dav the falit wea panved; via tha lates (o, Wty o

" Weatiier $tsvted and continued until the end of the suamer, “od evidently was, not

fsverable for the development of lsrvas.
Expariment 9

Used in this experiwent wos a cement hasin with a cepreity of. 1,9 cubic meters
{the same used for Fxperiment L)\ wontaining a coisiderabic amouni of lervae of
various phases of development. One pram of duclii~i~povder was strewn (from a shest
of :aper} on the murface-of the water Wrich vas approximately 2 squars meters in area.
Part of the porder which fell ivto the water remzined on the suyface and only 2 small
part gank.: This was gostlv larve particles and czled ahunks of o+ I
cer r remained on the surfaca of », 10 percent -
8ari, snc 30 psreent was blown fuway 5y ihe wind, Afier 3 hours i the Tirst- sad
second~pnace larvae Gled. After 2L hours Tegervoly uar fred ol lapves,

Td e
cav NGy

In this experiment 3% was cspeeially interésting that the lavge numbaw of |
Darhinis in the peservoir showed no signe of affection.

Data on the preparations vsed in these oapariments and the co:'zcex{t.r'-:t.ion_ of
DDT in them 1s gprascntec in the following tabls. ’

Experiment Konth Preparation Used Contcnt of Concentratieon of
Mambor {31945) “Ekn Bxperineatcr DLT An Frap DLYdn Hegervuir

araiien (in'%) . (dn g/m3)

1 Jun Duolit ponder 20 ) 5.9

2  dun Duolit emalelon 20 © 2.0

2 Jun Aleohol solubtiunm oi DET - P . 1.0

A Juan Alcohol solution of DDT 2 - 03

5. Jun . Duolit emlsion of DDT. 20 ' 0,03

¢ Juin - Duudit emuision of PIA 20 . Impossible vo

. . ) . determine

7 Jud Duolit amnleion of DT . a0 o Gatl2

8 Jul Duolit emulsion ui DDT 20 - - C. "

9 reg Duolit-A-powder © 5 ‘ 6,026

COBCLUSIONS

l. 'The active substencs {ODY) 4m wll its forms deiinitelv killed 211 phasse

oi mosquito larvee; in compsrison with other water insects, the mosquite. l.rvac were
apparentiy rore s-eceptible to the actida of thiz poison,

2, - -PDT .dp the concantraiions used for the experimenis wee not cffective egainst
the chrysellses, out the mosquitees emerging from these chrysalises apperently hsd
1o viability and meny of them dled soon efter serging from the ¢rysalie, In view
of trs fact thetepert of ths mosuniioes wrich energed {rom the chrysalises flew
b
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the chryselises must be continved.
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gway and it vas imposs:

i.  The lovesd concentration of DOT used in the exceriments wau 0,012 gram
par 1 cubic meter of water in the peservolr. (Fxperiment 7). & ihis concentration
vas tinrmgtly effective, but 34 wes cifficult to conclude naether or not this
conceniration wes the winimum cs exparimants were net condueted wiih lower con~
centratinne, ’

L. ‘he concentration of DD in
not®harmful to domestic birds, &s i
wepe dfssovered in two domesiic
vhich drank from it .

modhe regsrvoin end o

5 rarg/cubic meter weve parmless to fish,
2s in Experimemis 7 and & fish which weere in the réasrvoir ware nct sffecteds  t1sC,
no gigns of affaction were discove red in observations vhich ware ccntinusd for
‘mere than 2 monihs. In Exveriment 5, young Tish wnich vere temperarily affected
et the moment the ducllt wag poured into ihe vete~ in concentraiions significontly
higher then 0.0kl grems/cubic neter 2iso remainsd aiive. £ final conclusion in
this 9ase became more difficuli, cince (1) ib. vias imppesi
soncentration of DY, and (2) the fisn quickly lefu the zone of high coneentration.

5. Cencentrations of Q.01 - O.G!.»Z.‘

6, For mosquito larvee, as well as for other jnsects, Lhe affection iz
eppuently irrgvoraibla, es the lnrvse which rad ghown ihe east signe of affection
and were transferrad into pure water inevitavly dicd &t thi osie Llme
which were censtantly undz e the action of ihe DT (Experiment. 2)c. -

7. The action of tho DD wes not instartaneous, ico., killiag only those
larvee which mere in the reservoir at ihe momens it was ireated. In all the ax-
periments with notursl reservoirs, ome treatacnt in July wez sufficlent to provent
larvas £rom appenming before the cnd of the cummer,  An exception 40 this was Ex-~'
periment 4. in which the lsrvas gppsared again after a month, But i this experi-
ment ihe water in the reservolr was constantly changed, and &n a2levhol zolution
of DD? was used, which was o83 puccessful in the sense of keeping thz active suo-

steice in tb. veter.. Yowever, the experiments on tha durgtion of the action of cuelit  :

gt be verifiod, as the acsenco of Tervae iu Lne 1eBerorrsIan e axpluined eloo
by the unlevVorabls westher during vhe end of i Summer -

@. . comparigon of the wérious preprrations of IDT for their sciions and

convenieace ot use indicated the following:

a.. Alcohol seiutions should nol ne ‘sged; co the DAT does not dissolve
in acter; spon introducing the eolution inmic the waier, the DDT gifckly pre-
cipitates out of tie alcohol solution.

b, - Host of ths duolit powder slowly sank .to the votiom; only an insigndfi.

cent quantity romained on the aarfese where iy wad particuliarly nceded.

c. -A speclal prepersiion of duolii povder to comhat larvae remeined on

4he surfacs of the water, However. thig preparstion romired very fine spraying,

which complicatsd the trzatmest ™ lsrpe rozcrvelng IRt S, .
4. Duolit emxision in 18 usual Turciwes vers vell- distributad ia the
siter; fron Faperimenta 7 ard 3 i could bz seen that’ the introduction of wmul-
sion in ou¢ point mede certaln the death of iarvak in the entire veservoir even
35 sbsolutaly stetionary water, ng thin took plrece i, the csse with tke agusrium.
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